A comparison of the toxic and SCE-inducing effects of inhibitors of ADP-ribosyl transferase in Chinese hamster ovary cells.
The effects of inhibitors of ADP-ribosyl transferase (ADPRT), an enzyme believed to function in the maintenance of normal cellular functions, on specific genotoxic endpoints were examined in Chinese hamster ovary cells. Two classes of inhibitors, which differed both in their mechanism and efficiency of inhibition, were compared. Each of the inhibitors was found to increase the sister-chromatid exchange (SCE) frequency, reduce cloning efficiency, slow cell growth and potentiate methyl nitrosourea (MNU)-induced toxicity. With nicotinamide and two of its analogs, the relative ability to induce genotoxic endpoints generally followed the reported level of enzymatic inhibition. That is, benzamide was the most effective at inducing SCE and reducing cell survival and growth measurements, followed by nicotinamide and 1-methyl nicotinamide. However, no single quantitative relationship was found between the SCE and reduced cell survival caused by these agents. Theophylline, a representative methylxanthine, was the most toxic on the basis of concentration, but less effective than benzamide at inducing SCE. A strong association was found between the ability of the inhibitors to reduce cell survival, affect cell growth and potentiate the toxic effects of MNU. Therefore, although no consistent quantitative relationship could be demonstrated between SCE induction and the other endpoints for all ADPRT inhibitors, a general relationship was found between the toxic properties of nicotinamide and its analogs and their ability to induce SCE.